Textile-templated electrospun anisotropic scaffolds for tissue engineering and regenerative medicine.
Cardiovascular diseases, specifically myocardial infarction and end-stage heart failure represent some of the major pathologies that threaten human life. Here we present a novel approach for a bioactive cardiac patch based on a combination of biomedical and textile manufacturing techniques in concert with nano-biotechnology based tissue-engineering stratagems. The technological goal is to create BioNanoTextiles™ (BNT) by using "conventional" fabrics as templates for creating three-dimensional nanofibrous scaffolds. Electrospinning nanofibrous scaffolds templated after "ordinary" textiles is a novel way to create complex-patterned, 3-D scaffolds intrinsically mimicking some of the anisotropic structural features of the ventricular wall's extracellular matrix. In preliminary studies, we established that this approach will yield anisotropic 3-D scaffolds with mechanical properties dependent upon the yarn type of the textile-templates. These scaffolds are biocompatible, as inferred from their support of H9C2 cardiac myoblast adhesion which promotes their proliferation as well as cardiac-like anisotropic organization. The use of textile manufacturing strategies will enhance the complexity of the 3-D scaffold structures and enable their commercialization, while providing an opportunity for the textile industry to advance established "low-tech" manufacturing technologies into the realm of "high-tech" BioNanoTextiles.